NOVOTNÁ, M., SVOBODA, J.: Application of a system of indices to an analysis of agricultural holdings economy in the LFA regions. Acta univ. agric. et silvic. Mendel. Brun., 2010, LVIII, No. 3, pp. 165-174 The economic situation of Czech agriculture is discussed in depth with its key questions related to insuffi cient level of subsidies (lower than subsidies paid to other member states of the EU) and to a decrease of prices of agricultural commodities. The paper deals with the situation of agricultural holdings in 2003-2007 examined with a system of fi nancial analysis indices. A sample of 150 farms created within the project MSM 6007665806 was used to set indices of the fi nancial analysis. Agricultural holdings were classifi ed according to the share of the area of agricultural land in the LFA. The introduction to the analysis mentions the return on assets (ROA) which is a synthesis indicator of assessing the effi ciency of a fi rm. In the paper, the following system of fi nancial analysis indicators was used: the Altman Z-score index; the IN 95 index, the IN 99 index, IN 01 index; the Kralicek Quick Test, the Bonity index and the Du Pont pyramid system of indices for an analysis of the profi tability. The aim of the paper was to assess the profi t/loss of farms in relation to diff erent farming conditions related to the share of land in the LFA and to subsidy policy. The analysis revealed that the subsidy system is set to compensate diffi cult conditions of farms in less favoured areas (i.e. farms with greater percentage of agricultural land in the LFA).
During the economic crisis, Czech farmers are more impacted by the fact that a er the Czech Republic entered the EU the volume of subsidies paid to Czech farmers is signifi cantly lower in comparison with original EU states. In 2004, Czech farmers started with the 25% of direct payments of old member states. Nowadays, they are allowed to 60% and another 30% may be paid by the state. The full level of payments to Czech farmers should be reached in 2013.
However, there are more than 5 miliard of CZK missing in the projected national budget for 2010 to top-up of direct payments (www.agris.cz).
Beside the crisis, Czech farmers face the decrease of prices of agricultural commodities such as crop and milk. In addition, strong and large states of the EU, such as Germany and France signifi cantly nationalize their agricultural policy and give the maximum fi nancial support to their own farmers.
The subsidy policy has a unique position due to specifi c situation of the agrarian sector and its functions (such as the production of food and recently also the non-production function related mainly to maintaining the landscape).
In 2008, the share of agriculture in the GDP reached to 1.85%, i.e. there was a year-to-year increase of 0.06%. The share of food industry increased by 0.22% and reached 2.91%. However, total agricultural production decreased by 2.5% according to data of the Czech Statistical Offi ce (ČSÚ). Plant production decreased by 8.41%, however animal production increased by 4.5%. Although the profi t in this sector signifi cantly decreases (by 29%), this result was the second best since the Czech Republic entered the EU. The profi t amounted to 9.7 milliard CZK (http://www.czso.cz).
Sector A -agriculture, forestry according to the CZ-NACE classifi cation of economic activities -is a number of entities operating under diff erent conditions, not only climatic, that infl uence all agricultural entities in the same way, also related to the share of agricultural land in less favoured areas (LFA).
The fi nancial support of agriculture in less favoured areas was introduced in 1975 in the EU states and its aim was to support maintaining the agriculture in areas with structural and natural handicaps in order to ensure a minimum population level and the continued conservation of the countryside (Council Directive 75/268 on mountain and hill farming and farming in certain less favoured areas). According to the NR 1257/1999 the aim of the LFA support is: 1. to ensure continued agricultural land use and thereby contribute to the maintenance of a viable rural community; 2. to maintain countryside; 3. to maintain and promote sustainable farming systems which in particular take account of environmental protection requirements (Štolbová, 2006) . There are many indicators used to designate the area as less favoured (including altitude, slope, system of estimated pedologic-ecological units (BPEJ), density of population, share of workers in agriculture). A municipality, i.e. NUTS-5 according to statistical nomenclature, is set as the basic territorial unit that could belong to the LFA. There are three categories of the LFA set according to the above mentioned parameters: mountain, intermediate, specifi c.
The Czech Republic, with approximately 50% of the agricultural area in the LFA, is slightly under the European average (Štolbová, 2006) .
The effi ciency of any company, including a farm, is usually analyzed by fi nancial ratios in each sector. It is hardly possible for a company to be successful in all ratios. A combination of better and worse is the most usual. This brings a methodological problem of a synthesis of a number of indices (Mařík, 1998) .
The conclusion of general fi nancial health of a fi rm has to be seen as multi-criteria decision-making, i.e. each index is a criterion. However, it may be diffi cult to choose the most important criteria and the level of their importance. Many researchers tried to deal with this situation and to set the most important indices for assessing the effi ciency and likelihood of bankruptcy of fi rms and to construct the aggregate characteristics of fi rm's fi nancial situation. Scientifi c literature mentions an early warning system and predicative models of fi nancial level (Dluhošová, 2006) . A selected system of indices is used to predict and diagnose a fi nancial situation of a fi rm with the aim to fi nd one synthesis index that would concentrate all strengths and weaknesses of the fi nancial health to indicate explicitly an ability or di sa bili ty of a fi rm to prevent a bankruptcy (Kolář, 2006) .
There are a number of theoretical models based on mathematic and statistic appliance (the discriminant analysis or regression models are the most common) that try to assess the effi ciency of fi rm with an optimum combination of indices. These aggregate features are called value and bankruptcy indices and they should enable quick orientation for investors and creditors to classify fi rm according to their quality (effi ciency and credibility). The diff erent bankruptcy and value models do not exclude or deny each other and it is not possible to say that some are more correct although they may reveal different results within the same fi rm. These models of fi nancial health have become important recently as they are a condition of receiving subsidies of the EU funds or the Operational programme Agriculture and others.
Value and bankruptcy indices are only of basic orientation character for a deeper analysis an instrument that would be able to capture the context. To defi ne links between indicators and to create a purpose hierarchy of indicators, i.e. to create a pyramid system is a prerequisite.
MATERIALS AND METHODS
A sample of 150 farms created within the project MSM 6007665806 was used to set indices of the financial analysis. The analysis was performed in [2003] [2004] [2005] [2006] [2007] . Agricultural holdings were classifi ed according to the share of the area of agricultural land in the LFA within the following criteria: Group I -less than 25% of agricultural land in the LFA; group II -25% (incl.) to 75%; group III. -75% and more. The database consisted of enterprise's fi nancial statements (balance sheet; profi t and loss statement) and a questionnaire. The average values of each group of agricultural holdings calculated as a weighted ave ra ge were used to determine the resulting values from the database. The introduction to the analysis mentions the return on assets (ROA) which is a synthesis indicator of assessing the effi ciency of a fi rm. In the paper, the following system of fi nancial analy sis indicators was used: the Altman Z-score index; the IN 95 index, the IN 99 index, IN 01 index; the Kralicek Quick Test, the Bonity index and the Du Pont pyramid system of indices for an analysis of the profi tability.
RESULTS AND DISCUSSION
Profi tability indicators are monitored most frequently. The return on assets (ROA) is the most complex as it is the basic standard of profi tability. This is due to the fact that it compares the generated eff ect to total assets the company controls. In practice, it is hard to distinguish what the eff ect was purely involving equity or debt capital. If the earnings before interest and taxes (EBIT) will appear in the nu me-ra tor this indicator is called the earning power indicator and it is abstracted from changes in taxes and in setting of capital structure in time. This complex indicator is usually used as a top of a pyramid system and it is further analysed. Table I presents the development of the ROA in each group of farms classifi ed with and without subsidies. It is obvious that all groups were the most successful in 2007 with the value of approximately 6.5%. A er the Czech Republic entered the EU the value ranged between 4.8% and 5.47%. All groups would be unprofi table without subsidies with the greatest negative return on assets in group III.
Profi tability indicators (return on assets -ROA; return on equity) are a part of a system (of value and bankruptcy indicators) assessing the effi ciency of an enterprise and its value through an aggregate characteristics. The purpose of these indicators is to assess the situation of an enterprise related to its profi tability as well as other activities. They should be used for quick orientation of investors and credi tors and to classify fi rms according to their quality (effi ciency and credibility).
THE Z-SCORE OF PROFESSOR ALTMAN
The origins of this model can be found in the 60 of the last century. Professor Altman applied the direct statistic method -discriminant analysis (DMA) to designate weights for the each ratio, which were consequently included in its model as individual variables. Discriminant function, which results from the index Z, has been compiled for both companies with publicly sold shares and for other businesses. Accordingly, a diff erent criterion for assessing the financial situation is used.
The criterion of success is an increase of the index (the higher the Z-score is the fi rm is considered more fi nancially healthy). Companies with an index greater than 2.99 (or 2.7 for non-listed companies) may be labelled as a fi nancially stable, while fi rms with index of less than 1.81 (1.2; respectively) are at the real threat of bankruptcy. Enterprises in the interval 1.81 (1.2; respectively) and 2.99 (2.7; respectively) are in a grey area and without a statistically signifi cant prognosis. Table II showed that the index value of 2.99 and 2.7 respectively was not reached by an average farm in any year. These farms are therefore in a grey zone. Farms without subsidies in groups II were close to bankruptcy with the exception of 2007.
It is necessary to add that the market value of farms was not available so that the book value had to be used. The alteration appeared within the coeffi cient with the lowest weights in the system causing relatively small error (Doucha, 1996) .
The Altman index is suited to American fi rms in late sixties; however the economic situation in the Czech Republic signifi cantly diff ers from the situa tion in the USA. This is obvious also from the fact that a number of Czech fi rms (that are really pro fitab le) appeared in the grey zone of uncertain results. Considering this it is more convenient to not to focus on the absolute result value of the Altman index but to focus on its development in time. (Kislingerová, Hnilica; 2005 
THE IN95 INDEX
The IN index is an original Czech concept of Inka and Ivan Neumaier. They tried to fi nd a method that would allow assessing the fi nancial risk of Czech enterprises (Neumaierová, Neumaier; 2002) .
Similarly to the Altman Index, this index contains standard ratio related to activity, profi tability, debts and liquidity. Each indicator has its weigh as a weighed average of the sector in the classifi cation of economic activities. As a result, this model of financial health considers specifi c features of each sector and describes their specialities. The weights are set in relation to the enterprise's classifi cation according to Czech classifi cation of economic activities (Czech version of the European standard -NACE CZ).
The value of IN95 greater than 2 predicts a satisfactory fi nancial situation. If the value is less than or equal to 1, an enterprise is threatened by serious fi nancial problems. In the interval between 1 and 2, the fi rm is in a grey zone (Table III) . The value greater than 2 was reached only by farms with subsidies mostly in 2007 and 2004. Farms in each group excluding subsidies reached a value of less than 1 with a negative value most frequently in group III.
THE INDEX IN99
The 99 Model is a result of a discrimination analy sis that made a revision of the IN95 indicators weights subjected to the economy of the Czech Republic in relation to their signifi cance to reach an economic profi t (EVA). This index is designed in order to accept an owner's point of view.
The IN99 with a value of more than 2.07 predicts a profi t of a fi rm. The IN99 below 0.684 means a loss. The grey zone is pretty wide and the situation of a fi rm is not clear. However, it is always a sign of certain problems (Neumaierová, Neumaier; 2002) .
As regards the relationship of both IN indices, it is obvious that if the company is not able to meet its obligations, this is unbearable for the owner because it is threatening the existence of the fi rm. From the owner's point of view, the fulfi lment of criteria is a necessary but not suffi cient obligation. The fact that a fi rm is in compliance with its obligations, does not necessarily mean that they constitute a value for the owner i.e. that it achieves the return on equity exceeding the rate of alternative cost of capital. There might be the opposite case: the fi rm creates value for owners, but its method of fi nancing is so aggressive (for example due to too rapid growth) and it is unable to fulfi l its obligations (Neumaierová, Neumaier; 2002) . IN99 calculations of the average farm in any group, including respectively excluding subsidies (Table IV) suggest that farms in any year did not gene ra te value for their owners.
IN 01
This index is an integration of the above mentioned IN indices created by a discrimination analysis from a sample of Czech enterprises. 
KRALICEK QUICK TEST
This test was created in 1990. It off ers quick and relatively exact assessment. It uses four basic indicators of the fi nancial analysis (two for fi nancial stability and two for profi tability). It is a scoring model. Value of each ratio is attributed to points. The sum or average of points gives a scoring mark which will allow us to assess the fi nancial credibility of an enterprise. (Grunwald, Holečková; 2007) .
Working with four indicators only, this quick test is correct. If they used 20, 30 or more indicators, the results would hardly change. More indicators, however, has the advantage that possible errors or the cause of a particularly favourable trends can be identifi ed quickly (Kralicek, 1993) .
To obtain a reliable assessment the following measure is recommended. A fi ve-point scale allows assessing each indicator by a mark between 4 (very good) and 0 (threatened by insolvency). The total mark is obtained by summing the four marks dividing the sum by four. Additionally, the average mark should be calculated for fi nancial stability and the profi t situation (Kralicek, 1993) . The disadvantage of this model can be seen in the evaluation of the company, which has no credit and thus no in terest expense. In this case, indicators of profi tability can not be compared with any indicator, and therefore it is no possible to use them in the assessment, which may to some extent distort the explanatory power of this model.
Farms in the sample (Table VI) with subsidies included reached good results since 2004 (marks of 3 and more suggested very good farms). Excluding subsidies, farms were poor. Compared to diff erent fi nancial health models, this model seem to be more tolerant; it uses the cash fl ow before taxation. Other models of fi nancial health do not use the cash fl ow indicator at all.
BONITY INDEX
The bonity index is based on multi-variation discrimination analysis with a simplifi ed method (Sedláček, 2009 ).
This index uses 6 ratios measured to its outer acceptable limit. According to this ratio, points are set (possible maximum and minimum, for example 2 and 0). Based on this classifi cation, an average value of points reached by all indices is appointed. Ratios with 0 points are excluded and a score of a fi nancial health is therefore necessary to be revised. The score of 1.5 and more is the A-scale (perfect health); the Bscale ranges between 1.4 and 1.00 (good health. 
THE DU PONT PYRAMID
The pyramid system allows to assess the reason of the situation and to analyse causes of the development of a fi rm. Indices have to be link according to causality. The factor of analysis has to be taken into account and no area of the fi nancial health has to be le out.
This paper decomposes the ROE according to the Du Pont system with three main determinants: Return on sales ((ROS=), total assets turnover ratio (tatr =), and fi nancial leverage (FL =). Knowledge of links is mediated by special methods used to quantify the infl uence of indices as causal factors on a change of the top index in time (Neumaierová, Neumaier; 2002) .
The most appropriate special method is the decomposition according to index logarithmsthe logarithm method. This method cannot be used in some cases, mainly if there are some counter changes of the top index or in case of a zero change of the top index. In such case a diff erent method such as the method of gradual changes that has become one of the most frequent methods of decomposition in spite of its basic hypothesis (it predicts gradual and isolated changes of each element) has to be used (Seger, Hindls, Hronová; 1998) .
To analyse our sample we used the method of gradual changes in each group of farms due to the above mentioned counter eff ects of analysed indices. Still, the interpretation was diffi cult in some case. Some changes (indices of these impacts) were impossible to analyse at all. The comparison of 2007 with 2003 including subsidies (the Czech Republic was not a member state of the EU in 2003 which resulted into a diff erent subsidy policy) had to be done absolutely as a result of mathematic relations. A relative comparison was not worth doing as there was a nega ti ve index due to a negative ROE in 2003. The interpretation of a relative change (index) is diffi cult for a decomposition of diff erent types of farms. It is necessary to take into account that this index is calculated as a ratio of two negative numbers. As a result of mathematic relations we need to base our interpretation on reverse value of the index.
Compared to 2003, the ROE increased in 2007 in group I and II including subsidies by almost the same amount of profi t from 1 CZK of equity (by 0.10 CZK). Group III had slightly increased return on equity change (by 0.1145 CZK on 1 CZK of equi ty). The main reason of this situation is the change of subsidy policy a er the EU accession; the increase of subsidies resulted in an increase of operational sales and therefore increased profi t and assets. There is a positive infl uence of increased return on assets (ROA) and return on sales (ROS) consequentlythe most signifi cant in group III. Other infl uences of analysed indices were not signifi cant.
Next step of an analysis compared farms excluding subsidies (Table 9) . Results revealed diff erent development in diff erent groups. The 2007 was a successful year for farmers. This situation refl ected in all indices in the paper. As a result, the comparison of the ROE in farms excluding subsidies was fa vourab le in groups II and III (ROE increased by 45.3% and 25.4%). Causes of this change are analysed by a Du Pont pyramid model. Group II revealed that the ROE was positively infl uenced by the return on assets, especially by an increase of the return on sales. Group III revealed that the return on equity increased mainly due to the change of a fi nancial leverage indicator (due to a change of the fi nancial leverage the ROE increased by 13.8%; i.e. by 0.0133 CZK of profi t from 1 CZK of equity) followed by a return on sales (the ROE increased due to the ROS by 8.83%). There was a diff erent situation in group I with a slight decrease of the return on equity (by 1.86%). The infl uence of the change was unable to compensate a decrease of the ROE due to the return on assets (ROA). A decrease of the total assets turnover ratio had the most signifi cant negative impact (due to this ratio the ROE decreased by 13.5%).
A RELATION OF THE PROFIT LOSS AND SUBSIDIES
A er the Czech Republic had entered the EU a possibility to use fi nancial resources of the EU funds appeared -the European Agricultural Fund for Rural Development (EAFRD) were a part of structural funds that realized the European policy of economic and social cohesion in 2004-2006 (www.mze.cz) . Figure 1 presents the relation of subsidies as a part of farm's revenues and the profi t/loss in the sample of farms used in this paper. Regarded subsidies, it is possible to say that they are a signifi cant part of income on farms. Their share in total revenues amounted to 15-20%. In 2003 (i.e. before the Czech Republic entered the EU), an avera ge amount of subsidies was approximately 5.5 million CZK. Accession to the EU was connected with new resources (such as the Structural funds) and an increase of subsidies -in average there was more than two-fold increase with current amount of approximately 14 million CZK (Svoboda, 2008) .
In spite of a signifi cant amount of European resources, Czech farmers are not satisfi ed with the share they get. Farmers of new member states protest against the common agricultural policy, especially against the system of direct payments. 
SUMMARY
The main aim of the paper was to assess the profi t/loss of farms in relation to diff erent farming conditions related to the share of land in the LFA and to subsidy policy. The analysis revealed the following conclusions: 1. The return on assets (ROA) of all farms did not exceed the level of 7% during the period of investigation; however regarded to the sector it could be considered as suffi cient. Regarding this return, 2007 was the most successful years mainly due to good climatic conditions and prices that did not decrease in such extent as in previous years. The analysis explicitly revealed that including subsidies there are no signifi cantly diff erent results. However, the situation diff ers excluding subsidies -the worse return on assets (ROA) was reached in groups II and III (i.e. farms with the greatest share of the LFA) of even more than -10% in the 2006. Similar conclusion are supposed to be revealed also within bankruptcy and bonity indices as the ROA indicator is a part of all used models. 2. The Altman Z-score showed a positive development in time, although all farms were in the grey zone all the time. Groups II and III excluding subsidies would be threatened by bankruptcy (with the exception of 2007). Regarding specifi c features of agriculture, the IN95 model revealed that the value of more than 2 was reached by farms including subsidies only mostly in 2007 and 2004. Excluding subsidies, the value of less than 1 was in farms of all groups excluding subsidies; with the most frequent negative value in group III. The IN01 index revealed similar results. The IN99 of an average farm in any group including/excluding subsidies indicated that farms did not crea te any value for owners in any year. The Kralicek Quick test seem to be a little tolerant as there were si gni fi cant diff erences among groups -with the average mark of 3 (2 excluding subsidies) and the indicator was stable in time. The bonity index was found in the C category -weaker healthwithin almost all groups of farms since 2001. All types of farms regardless the group and excluding subsidies are in the D category of poor health. 3. The Du Pont pyramid analysis decomposing the return on equity (i.e. the rates of return to owners) showed the worse results within group I excluding subsidies. This conclusion is in contrast to results of bankruptcy and value indices. The explanation of this fact can be seen in the following context: we have chosen signifi cant years (2003 and 2007) that represented the situation before the EU accession and a er the change of common agricultural policy (CAP). Farms in group III (with the greater share in the LFA) including subsidies revealed the greatest importance of the subsidy policy more signifi cantly supporting these farms improving their total profi t. Due to this, the ROE increased under the infl uence of the ROA and ROS consequently by approximately 12 percentage points. It is obvious that the effi ciency of farms diff ers in diff erent years, mainly related to the development of conditions for farming (climatic changes, changes of price etc.) more than to the share of agricultural area in the LFA and a subsequent classifi cation to a relevant group. The above mentioned revealed that the subsidy system is adjusted to eliminate unfavourable conditions of farms in the LFA 
